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<54) yCTFOflCTBO HJIfl PEMOHTA OBCAJXHblX K0J10HH 



HxtfpereHHC othocmic* k ycTpoHCTBaM, np«- 
MeiwcMHM np« ycraHoBKC npojwntwo-ro^pHpo- 
bshhhx finacTwpew hi MeraJLureccxHX Tpy6 
b o6cajoaut; Konoimajt hc^thhux, rax>BMx m 

BOA«HWX OCB3JKHH C IICJIMO BOCCTaHOBJICHIW 
rcpMCnWROCTK CTCHOK KOXIOHH. 

Vteztcmo ycrpoMCTBo juia ycraHOBKH Mcnn- 
rowcacKX anacrwpeH, cortfpacauw jaiKMHeHHMH 
xhokoctmo anaciinHWH cocy/u cnycxacMUfi 

Mcciy noBpeacaenHJi kojiohhm hi tpocc. Ha 
DOB€pxHOcm GarmoHa cneuxa/itHUMH aaaotMa- 
mh Kpcmnoi MCiaJWHiccKHii nxfcpKpOBaHHbJH 
tuncTups. BuyTpH -DJiacnnHoro cocyju b xnfl- 
Kocib noMouen bopubhoh aapjw <: Dneiapo- 
ACTOKaropoM. PaaiwpcHHC iwacnjp* b kohoh- 
hc ocymecTBJiaeToi npn B3pusc wpiwaHtlo^: 
Ochobhmm HenocrarKOM JToro ycrpoHCTBa *b- 
/mctca TpyHHOOb ncxni«(CH>ui paBHOMcpHoro 
pacniMpcMHfl ^anacTWpfl no bcch Hhmhc. 

HaM6oncc 6jih3khm no tcxhmvckom cymHOC- ■ 
tm h iiocTHracMOMy jJcaynbTary k npcjunracMO- 
My sBJiarrcH ycrpoHciBO jv\* pcMOMTa o6caa- 
hmx KonouH, conep*amee no/iyio unanry c 
ynopoM, 4>opMHpyx>iuyio ynpyryio ronoBicy. 
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^cecTKHM KOHyooyaHCOH h ycraHOBJicHHbifi « a ^/ 
uiTiHre Mexny yriof>oM h KOHycoM-nyaHCOHOM. 
npoftojxwio rot^pMpoBEHHbifi njiacTbipb" [2) . ;{f;::; 

HcflocTatKOM iDMCTHoro ycipoficTBa .miii^ v 
ctcji io, no xccikhh KOHyc nyaHcoH 'npcflBa-^--: 
pvacjibHoro pacuucpcHiw npouojibHO-ro4)pMpoBa«-:^ 
Horo nnacTbipfl bmikuikch c rnajucofi ookoboA ■ > / 
noBcpxMOCTtw. TaxoH KOKyc npH paouHpCHKM ^ 
BnaAMH nnacTwp« coooaer o6paTHWM ncpern6 
MCTa/uia. B pcsynbTaTC Kaxru* io BnajyfH 06- 

pajyCT ABOMHWT HCflO)KMMW rUiaCTbipJI K KOJIOH- 

hc. ApymM HCADcrancoM ycrpoHCTBa «bjuictcj 
B03J^atMom f 3ajaiMKMBaH>w KOHya-nyajwiu^ 
b oGoahoh KonoHHe n>3a BcwawTenwb^pa>; 
hhuu Mewv^HX^AioMCTpaMH.. 

UcnMolWpe^ A «nHCTc^n^ 

K3«CTBa pCM0HTJ;H r nOBblUJCHHC HWC^OCTM 
cro nyrcM hckjdo«ichjw aaKjiHHHBaHKH B pc 
MOHTMpycMOB kojiohhc KOf^ca-nytfMOH^ 
Ucjik flocTHracT cm r tc m, ^.*n o B; y^Hcnw 

nojiyw uiraHry *c"ynopoM. (JxjpMMpyioiuyio yn- 
pyryw nwioBKy, xccctkmm KOHyc nyaHCOH M - * f - 
yctaHOBJicHHWH Ma uitaMrc Me^cny y no P° M v ^g> 
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.al-p. Konyc-nyaHco,. a.ncnlc npono**- r-ac.oK KOHyca, „a «™£»J<°" 0 ^2ZZ 

iHN MH K3H3BK3MH, HMCWU1HMH ne[*M t HH M H p3- KaH3BOK B03p a CT3eT HO 35-40 . BnaJWHM fUI3C- 

; ? '^WnHMH-a^HO, or Me„ b u«ero;oc«oB3. . ./• n-P-j 5. ww-wwe ,thm 

- i-v. JSit; OonW«y. n P K ,tom: BU«yn M nnacm- r. s ; no.op*«B™».c« h ,.o« raKHM yrnoM, paopMBa- . . . , . ^ 
&ir,-~t£XZ5™u V nr>ono n .,Hhi'MH V kaHaBK^ 



VA*8. 




»6pa3yrouieH KanaBOK^. H3^35~40^ H 



<i;™pi;: Ha >Mr. 6 - KOiiyc-nyaHCOH^paopeo. 
•h ycrpoHCTBO una pcMOHra o6caWwi^py6 
flep^cMT 4>opMHpyiouiyio yiipyiyw^ronoBK/?!, v 

U:MccrKH^:kovfycnyzucoH 2 » M :. non > r|0 il uria " ry . 
" ^CnyciacTCH ycTpOHcrBo b cKBaxcHHy!; K-.MCciy 
HapyiucHHfl Konoimn na aacoaio-KOMnpeccorv 
Hbix hjih 6y P HnMibU T P y6ax 4 bmcctc c, MeTaji 
jiMMecKHM nnacTbipeM 5, KOTopwS ouhkm . koh- 
iiom oimpaercfl ira Konyc-nyancoH 2 t a ot oce- 
noro ncpcMcuiciiHH BPcpx ynepjKHBacrcfl yno- 
pOM 6. v: 

;. )Kcctkhh Koiiyc-nyancoH 2 npencraBJifleT co- 
6om yccvmibiH Koiiyc (4>Hr. 6), iia.6oKOBOH 
noBcpxHoaH KOToporo BwnonHeHw 
pajiHycHbie KaHaBKH no iHcny -BnaoHH 
pa 5. yron h3kjioh3 . o6p33yiomcM \ KanasoK 7, 
cocTaBJiaiomHH 9-12°, yBenmwBaeTCH no 35- 
40° y 6onbuiero ochob3hk* KOHyca. Pannyc 
xanaBOK ncpeMCHiihiH. Y MeiibUicro ocnoBaHK* 
((J)Hr/ 3), KOH(})HrypauHfl KOioporo : noBTop«eT ^ 
BHyipcHHHH Koirryp nnacTbipfl,; oh P aBeH|paaH- £ 
ycy Bna^HH nnacrbipa, a 3aTeM v yBeniraiBacTCH. 
HanpHMepV an* KOHyca-nyaHcoHa, npHMCiwcMO 
n> ana pcMOHra 146 mm o6guwjx : kojiojoi^ 
pajmyc KaHaBok y MCHbiiierb cK^OBaHHflj; (4>Hr J) 
cocTaBJwer 11 mm. b cpenHCM cctchhh ; (4>ht.4) 

16 mm, y 6o/ibiiicro ooiOBaHHH KOHyca ,< r 

28 mm (4>Hr. 5) . ,> 

YcraMOBica nnacrbip* b ko/iohhc o6cajuu>ix 

Tpy6 ocywecTBJiflcrca nyrcM npoTaTHBaHiia ie- 

pc3 Hero *ecTKOP> KOHyca nyaHcoHa 2 • (|>op- 

MnpyiomcH ronoBKH 1 (<t>nr. 2). 

B.Ha<Euie, b 6e3ono P HOM .(<Jmt. 3) h iacrm- 

ho b onopHOM^HT. 4 h 5) peaowe^paoiiH- 




noawMa roepaiywmeft KaHaBok^ VKOHyca.nyaH-y.- 
coita 2 3!iawTcnbHo enwacT H a KaHcaBo paciuH- ; 
rpcHHH miacTbipH h ocesoe ycmiHC npoxowc-^- 
hhh KOHyca-nyaHcoiia. Yron nbni>CMa oOpaayio-:, 
20 me* MCHce 35° He nacr wih nser nciHaMMTcnir ^ 
Hoe yaejiMMeHHe npoxoxworo onaMCTpa nnacTbi- 
pa, a yron nom»eMa oepaiyromcii . Gonce. 40 
Btnii k DHaqHTcnbHoi^y yoenH^eHHio HeoGxonH- 

MHX OCCBWX yCWWH M* npOXOKJlCHHH KOHyca- 

25 nyancoHa h yxyAWCHHio KaMecTBa paciimpeHH*. 

, lia.OOKOBOH . : ; - i.% 

Bna^^n^acTbi: v • naBo^onyca paBHOH 35^0^nocrtcJpacuiH^^ ^ 
? p^HHii luiacrbjp* KOHycoM-nyaHcoHOM npoxoflHOM - 5 
AHaMeip yBCJiHWBarccji no oTHomeiwio k flHa- 
weipy KOHyca na 6-7 mm b 146 h no 8-9 mm 
oocajiHbix ipy6ax. 3ro nooBonweT cootbctcibch- 
^. . Ho yMCHbUiMTb anaMerp ycipona* M* : facm*^ 

% 3MWT? noBUcmb HajiOKHocib' MX pa&mi'l IlpH ' 

pacuoipcHHH nnacTwpa rnanKHM KonycoM c ; ^ 
. yrnoM no^CMa oepaayiomcH b 9-12° t KaK 
3io npHJuno b npoTOTHne, npoxoxiHOH ahsmctp 
cooTBCTCTByer AHaMrrpy KOHyca- nyaHcoHa. 

(DopMyna M3o6peieHH« 
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40 



yCTDOHCTBO flJIH pCMOHTB 05caiIHblX KOJ10HH, 

coflc P )Kamcc nonyio unaHry c ynopoM, *o P mh- 
pywuryio ynpyryio ronoBicy, *ecTKHii KOHyc- 
■ ^ nyancoH h ycraHOBJicHHbiH Ha .unaHrc wotcny 
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I ^^^■^^^^nt^?}^^JAmiMBambiH nnacTupb, o t n h i a » m 



DCHHX* KUIrtH owl ^r". T-!?. " \7 T^TV 'VJ}} •■*'S> - • - « » n 

•N S-p.no. o ckhky ^^tpx^8^^.i«po " 
! H.«*!?rA l?^? fl, P c,u V: : ' . * ■ ■^'^Ua^Si^^S' 0 ^ M ?i oeMOHTa H* noBbnneHKa Ha 



• xoirr np« yrne noKbCMa'v o6pa3y^cH^jcaHa^ ^ 
bok b 9-12° (4>Hr.6). BnajtHHbi DJiacThipji 5 



h q a » m c- 

yjryHllJCHHH Kawct- 

^BalpcMOHra h) noBbnncHKH waflCTiMOCTH^ro^^- ^'1 

nyTCM HCKJTloqeHlW 3aKJlHHHBaHH>i B pCMOHTM- V t ; 

pycMoii kojiohhc KOHyca-nyaHCona, nocncaHHH 



nan 3ioM njioTHO npHJieraioT k KanaBKaM ko- yj - , „, u „mmii H mch>- 

^nyaHcoH.^K^HX.^op^ 

ce fl«po P M3io«H BnajwH- &iaroaap« nepeMeHHO- iJ or MeHbiuero o^OBaHHH Koy 

Vpen<»Bpa.L oopa».aHMC ,.eao*HMOB. 3aTe M : yroa Ha,o.o„a o6pa3yK,u, e H KaHaaoK y 6on.uK>- 



V\ ro ociiomiihb Konyca nya^cua cn.-uuiaci 
-(;" 35-40°. . 

McrO'WMKM Hll4»C)pM3UHH. 

^^ n ^ NC • BO i- HMa " HC 
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(54) DEVICE FOR CASING REPAIR 
1 

The invention relates to devices that can be used for placing longitudinally corrugated 
patches made of metal pipes in casings of oil, gas, and water wells, with the aim of restoring 
the leaktightness of the casing walls. 

A device is known for placement of metal patches, containing a liquid-filled elastic 
receptacle lowered to the location of the damage to the casing on a cable. The corrugated 
metal patch is secured to the surface of an inflatable bag by special clamps. An explosive 
charge with an electric detonator is placed inside the elastic receptacle, into the liquid. 
Expansion of the patch in the casing is accomplished by explosion of the charge [1]. 

The major disadvantage of this device is the difficulty of achieving uniform 
expansion of the patch over the entire length. 

The device closest in technical essence and achievable result to the proposed 
invention is a device for casing repair that contains a hollow rod with a stop, an elastic 
forming head. 



2 



a rigid conical ram, and a longitudinally corrugated patch mounted on the rod between the 
stop and the conical ram [2]. 

A disadvantage of the known device is that the rigid conical ram for preliminary 
expansion of the longitudinally corrugated patch is implemented with a smooth lateral 
surface. Such a cone creates a reverse bend in the metal upon expansion of the furrows of the 
patch. As a result, each furrow forms two areas of undercompression of the patch against the 
casing. Another disadvantage of the device is the possibility of the conical ram getting 
jammed in the casing due to a slight difference between their diameters. 

The aim of the invention is to improve the quality of the repair and its reliability by 
eliminating jamming of the conical ram in the casing under repair. 

The aim is achieved by the fact that, in the device for casing repair containing a rod 
with stop, an elastic forming head, a rigid conical ram, and a longitudinally corrugated patch 
mounted on the rod between the stop and 
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the conical ram, the conical ram is implemented with longitudinal grooves of variable radius, 
increasing from the smaller base to the larger base, where the ridges of the patch match the 
longitudinal grooves of the conical ram, and the tilt angle of the generatrix of the grooves on 
the larger base of the conical ram is 35°-40°. 

Fig. 1 shows a general view of the device in the run-in position; Fig. 2 shows the 
same, in the working position; Figs. 3, 4, and 5 show the stages for straightening the 
corrugated patch; Fig. 6 shows a cutaway view of the conical ram. 

The device for casing repair contains elastic forming head 1, rigid conical ram 2, and 
hollow rod 3. The device is lowered into the well to the location of damage to the casing, in 
tubing or drill pipes 4, together with metal patch 5, which at one end is supported on conical 
ram 2 and is restrained from axial movement upward by stop 6. 

Rigid conical ram 2 is a truncated cone (Fig. 6), on the lateral surface of which are 
implemented longitudinal radial grooves according to the number of furrows in patch 5. The 
tilt angle of the generatrix of grooves 7, which is 9°-12°, increases up to 35°-40° on the larger 
base of the cone. The radius of the grooves is variable. On the smaller base (Fig. 3), the 
configuration of which duplicates the inner contour of the patch, it is equal to the radius of 
the furrows of the patch, and then it increases. For example, for a conical ram that can be 
used to repair 146 mm of casings, the radius of the grooves is 1 1 mm on the smaller base 
(Fig. 3), 16 mm in the middle cross section (Fig. 4), and 28 mm on the larger base of the cone 
(Fig. 5). 

Placement of the patch in the casing is accomplished by pulling rigid conical ram 2 
and forming head 1 through it (Fig. 2). 

At first, under unsupported (Fig. 3) expansion conditions and partially under 
supported (Figs. 4 and 5) expansion conditions, when the ridges of patch 5 begin to push 
against the wa!l of casing 8, the process of expansion of the patch by the cone occurs at a 
slope of the generatrix of the grooves equal to 9°-12° (Fig. 6). The furrows of patch 5 in this 
case fit tightly against the grooves of conical ram 2. Their contact in the cross section normal 
to the path of conical ram 2 during deformation of the furrows, owing to the variable radius 7, 
always travels along an arc (Figs. 3-5) without reverse bend of the metal, which prevents 
formation of areas of undercompression. Then 
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during expansion of the furrows, the section of the cone is included in which the angle of the 
generatrix of the grooves increases up to 35°-40°. The furrows of patch 5, straightened out by 
this section, turn sharply and at such an angle break contact with conical ram 2 (Fig. 6). 
Further motion of conical ram 2 leads to the appearance of contactless expansion of the 
furrows of patch 5 as a result of the angle of rotation of the generatrix of the grooves by 
35°-40° and the action of elasticity forces in the compressed section of the patch. Final 
squeezing of the patch against the walls of casing 8 is accomplished by elastic forming head 
1. 

It has been experimentally established that the slope of the generatrix of grooves 7 of 
conical cone 2 significantly affects the quality of the expansion of the patch and the axial 
force of penetration of the conical ram. A slope of the generatrix less than 35° does not result 
in an increase (or results in an insignificant increase) in the flow diameter of the patch, while 
a slope of the generatrix greater than 40° leads to a significant increase in the required axial 
forces for penetration of the conical ram and a deterioration in the quality of the expansion. 

For a slope of the generatrix of the grooves of the cone equal to 35°-40°, after 
expansion of the patch by the conical ram the flow diameter increases relative to the cone 
diameter by 6-7 mm in 146 and up to 8-9 mm of casings [sic]. This makes it possible to 
accordingly decrease the diameter of devices for expanding longitudinally corrugated 
patches, and hence to increase the reliability of their operation. When expanding a patch by a 
smooth cone with a slope of the generatrix of 9°-12°, as assumed in the prototype, the flow 
diameter corresponds to the diameter of the conical ram. 

Claim 

A device for repair of casings, containing a hollow rod with a stop, an elastic forming 
head, a rigid conical ram, and a longitudinally corrugated patch mounted on the rod between 
the stop and the conical ram, distinguished by the fact that, with the aim of improving the 
quality and reliability of the repair by eliminating jamming of the conical ram in the casing 
under repair, said conical ram is implemented with longitudinal grooves of variable radius, 
increasing from the smaller base of the cone to the larger base of the cone, where the ridges 
of the patch match the longitudinal grooves of the conical ram, and the tilt angle of the 
generatrix of the grooves on the larger 



989038 
5 

base of the conical ram is 35°-40°. 

Information sources considered in the examination 

[see Russian original for figure] 



Fig. 1 



989038 
6 



1. US Patent No. 3175618, cl. 166-63, published 1965. 

2. USSR Inventor's Certificate No. 388650, cl. E 21 B 43/10 (1970) (prototype). 



[see Russian original for figure] 



Fig. 2 
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[see Russian original for figure] 



Fig. 3 



[see Russian original for figure] 



Fig. 4 



[see Russian original for figure] 



Fig. 5 
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[see Russian original for figure] 



Fig. 6 
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